Background 'Marketing messages' are the themes used in advertisements to promote products. We explored the frequency of different marketing messages used in food and alcohol advertisements in UK women's magazines and associations with the type and nutritional content of products promoted.
Introduction
The influence of food marketing on children's dietary preferences and choices has been extensively reviewed and confirmed. 1, 2 In response to these findings, substantial efforts are being made worldwide to reduce exposure of children to food marketing. 3, 4 Similar findings have linked exposure to alcohol marketing to initiation and alcohol consumption levels in young people. 5 -7 Less interest has focussed on food and alcohol marketing to adults, but there is some evidence that the dietary practises of adults are influenced by food marketing. 8 Previous research has documented the extent and nature of food and drink advertising targeted at general population groups in a number of spheres, including television, 9 ,10 magazines, 11 -18 and outdoors. 19, 20 This work has universally concluded that advertised foods are predominantly less healthful. Less work has explored how food and alcohol advertisements promote the products they do. In particular, little is known about the marketing messages used in contemporary food and alcohol advertisements and how these relate to the type and nutritional content of foods advertised. We use the term 'marketing messages' to describe the implicit and explicit themes and concepts that are used in advertisements to promote products via text, images and audio sound. Better understanding of what marketing messages are commonly used to promote less healthful foods, in particular, could help develop both more effective regulation and more effective media training to help combat the negative effects of food and alcohol advertising.
Print media, magazines in particular, are frequently cited as an important source of lay diet-related information. 14, 15 Furthermore, advertising in print media can communicate more detailed information than television advertising due to the potential for longer time spent by the audience viewing advertisements. 21 Previous work exploring marketing messages in food advertising in magazines for adults originates in the USA, Canada, Australia and The Netherlands. This suggests that the most common marketing messages used are consumer related (e.g. taste, convenience and quality) and that differences exist in messages used over time, across age groups and between different ethnic audiences. 14, 15, 17, 18, 22 Overall, previous work on marketing messages used in magazine food and drink advertisements has been restricted in the number of publications studied, with no previous study that we are aware of including more than six different publications. 15, 22, 23 Any attempts to explore relationships with the type of food advertised have focussed on broad food groups, rather than detailed nutritional content. 16, 23 There is also a dearth of recent evidence with only one study, that we are aware of, published on this topic in the past decade. 22 Our objectives were to document the frequency of different marketing messages used in food and drink advertisements in a wide range of UK monthly magazines and to explore the associations between marketing messages used and the type and nutritional content of foods promoted across advertisements.
Methods
We identified all advertisements for food and both alcoholic and non-alcoholic drinks (henceforth collectively referred to as 'food') in a large sample of magazines. An iteratively developed coding framework was used to classify all text-based marketing messages in each food advertisement. This information was then linked to previously collected and reported, 11 data on the type and nutritional content of foods advertised.
Magazines
All UK monthly magazines listed in the National Readership Survey 24 as a women's magazine with a mean readership of over 500 000 per month during October 2006 -September 2007 were considered for inclusion. Six publications were excluded-four supermarket magazines not readily available outside the respective supermarkets ('Asda Magazine', 'Sainsbury's Magazine', 'Somerfield Magazine' and 'Waitrose Food Illustrated') and two magazines aimed at teenagers ('Bliss' and 'Sugar') that are covered by statutory and voluntary regulations on food advertising to children. 25 One year subscriptions to the remaining 18 publications were purchased in spring 2008.
Starting with the earliest issue available in the full sample (with a cover month of March, April, May or June 2008), every alternate issue of each magazine title was included in the current study, giving a total of six issues per title and 108 issues overall. Details of the titles and cover months of magazines included in the study, as well as reader demographics for each title are summarized in the Supplementary data.
Food advertisements
All stand-alone advertisements that were physically part of the included magazines were identified. Product placement in editorial content, supplements and loose fliers was excluded. We defined 'food advertisements' as those advertisements for branded food and drink products, but excluding dietary supplements and baby food.
Development of coding framework
A convenience sample of 30 advertisements was initially viewed to determine the most common marketing messages used. These were then added to the coding framework used in the most recent work of this type 15 to produce an adapted framework. This adapted framework was piloted on a further convenience sample of 150 food advertisements by one researcher (A.P.) with 10% of advertisements duplicate coded by a second researcher (W.B.) to explore inter-rater reliability. This led to further extension of the framework. The final coding framework included 20 marketing messages within four message groups ( Table 1) .
Application of coding framework
The final coding framework was used to code all text (including any text in pictorial representations of products advertised) present in included food advertisements that could be read with the naked eye. As many codes as necessary were assigned to each advertisement to encapsulate all text-based marketing messages present.
To explore inter-rater reliability of the final coding framework, a random sample of around 20% of all food advertisements, stratified by magazine title (n ¼ 129), was independently coded by the second researcher (W.B.) after all advertisements had been coded by the first researcher (A.P.). Any advertisements that were not coded exactly the same by both researchers (n ¼ 74, 57.4%) were discussed and a consensus arrived at for which codes should be applied. We then compared the first researcher's original coding to the consensus coding. The first researcher coded in agreement with the consensus in 101 cases (78.3%). In 26 cases (16.1%), the first researcher identified one more or one fewer marketing message code than the consensus number. Two and three fewer message codes than consensus were identified on one occasion (0.8%) each.
Nutritional content of foods advertised
Information on the energy, carbohydrate, sugar, protein, fat, saturated fat, sodium, fibre and alcohol content of advertised foods, collected and described previously, 11 was obtained from packaging, manufacturer's websites, commercial weight loss websites and telephone helplines as far as possible, supplemented with standard food table data 26 where necessary. We chose to include the first eight of these nutrients as they are those recommended, on a voluntary basis, by the UK government to be included on all food packaging. 27 If alcohol was not mentioned on packaging, we assumed no alcohol was present. These data were used to calculate energy, sodium and fibre density and also percentage of energy derived from carbohydrates, sugars, protein, fat, saturated fat and alcohol of all foods advertised. Where more than one branded product was shown in a food advertisement, the mean nutritional content of all branded products shown was calculated.
Types of food advertised
Food advertisements were also categorized into one of the six food groups using the UK Food Standard's Agency's 'EatWell Plate' 28 plus an additional category of alcoholic drinks. Where more than one branded product was shown in an advertisement, categorization was based on the most prominently displayed product. Our previous work indicated that 'foods high fat and/or sugar' made up the single largest of these groups. 11 To facilitate analyses, the six original food groups were collapsed into three: 'foods high in fat and/or sugar', alcoholic drinks and all other foods and drinks.
Analysis
The frequency of different marketing messages was determined in the whole sample of advertisements and separately for advertisements in each of the three food groups. Differences in the distribution of marketing messages across food groups were explored using the x 2 statistic. The median value (and inter-quartile range) of each nutritional metric was calculated for the whole sample of advertised foods, and separately for each of the four message groups. Kruskal -Wallis tests were used to compare the nutritional content of foods advertised with and without marketing messages in each of the message groups.
Given the high number of statistical tests performed, to reduce the risk of type 1 statistical error, a P-value of ,0.01 was taken as indicating statistical significance throughout.
Results
A total of 726 advertisements were identified in 108 magazine issues. Table 2 shows the number of food advertisements, marketing message codes and codes per food advertisements overall and by food group. At least one marketing message code was assigned to all food advertisements and the median number of codes per advertisement was 4 (25 -75th centile: 3 -5).
The distributions of marketing message codes and message groups, both overall and separately for each food group, are shown in Table 3 . The most commonly assigned message group was 'consumer related benefit', with 96.1% of advertisements being assigned at least one code within this group. Messages in the 'health benefit' group were least frequently used, being assigned to 20.4% of advertisements. In terms of individual marketing message codes, 'taste' was the most frequently assigned, in 56.9% of food advertisements, closely followed by 'quality' in 55.8%.
There was no significant difference in the proportion of food advertisements that were assigned at least one marketing message code in the 'consumer-related benefit' message group across food groups (P ¼ 0.098). However, there were significant differences in relation to the other three message groups. No advertisements for alcoholic drinks were assigned a code in the 'health benefit' message group, compared with 20.0 -23.7% in the other food groups (P , 0.001). Advertisements for alcoholic drinks were less likely than foods in other groups to be assigned a code in the 'specific nutrients or ingredients' or 'minimization or elimination of nutritional components' message groups (P's , 0.001).
There were also significant differences in the distribution of many individual marketing message codes across food groups. In many cases, advertisements for 'alcoholic drinks' appeared to be different from other food advertisements, being less likely to use many of the marketing messages in the framework, except for 'taste' and 'location'. Other noticeable differences were that, compared with 'other food and drinks', advertisements for 'foods high in fat and/or sugar' were much less likely to be assigned the 'endorsed', 'wholegrain/ multigrain' or 'minimization or elimination of nutritional components group-other' codes; but much more likely to be assigned the 'light/lite' or 'reduced' codes. Table 4 shows the overall nutritional content of advertised foods. In addition, the median nutritional content of foods advertised with and without marketing messages in each of the four message groups is shown and compared. Foods advertised using marketing messages in the 'consumer related benefit' message group tended to have a higher energy density, but lower percentage of energy derived from sugar than those advertised without these messages. When messages in the 'health benefit' group were used, advertised foods tended to have a higher percentage of energy derived from carbohydrate and lower percentage of energy derived from alcohol. When messages in the 'specific nutrients or ingredients' group were used, advertised foods tended to derive a higher percentage of energy from carbohydrate and sugars and have a higher fibre density; derive a lower percentage of energy from fat, saturated fat and alcohol and have a lower sodium density.
When foods were advertised using messages from the 'minimization/elimination of nutritional components' group, they tended to have a lower energy density, derive a higher percentage of energy from sugars and a lower percentage of energy from alcohol and have a higher sodium density.
Discussion Main findings of this study
This is the first study to document the frequency of different marketing messages used in food and drink advertisements in the UK and the first worldwide to compare marketing messages to the detailed nutritional content of advertised products.
We found that almost all food and alcohol advertisements used consumer-related marketing messages. Advertisements for alcoholic drinks stood out as using markedly different combinations of marketing messages than advertisements for other food and drinks. The relationship between food groups and marketing messages used was not always intuitive from a Comparing the distribution of food groups across food advertisements that were and were not allocated this code using x 2 test. Table 4 Nutritional content of foods advertised using different marketing messages in UK monthly women's magazines consumer perspective. For instance, advertisements for food identified as 'high in fat and/or sugar' were more likely to use messages emphasizing that they contained reduced amounts of specific nutrients. There were some differences in the nutritional content of advertised foods according to groups of marketing messages used. These were, again, not always intuitive from the consumer perspective. For example, the only significantly 'healthier' aspect of foods advertised using messages related to health benefits were that they contained less alcohol.
What is already known on this topic
Food advertising is common in women's magazines and previous work has confirmed that products advertised tend to be less healthy. 11 -18 Previous work on marketing messages used in magazine food advertisements has used magazines published in the USA, Canada, Australia and The Netherlands. Although one previous study has explored food marketing in UK children's magazines, 29 we are not aware of any previous work focussing UK magazines aimed at adults.
As was found here, previous work found that the most common marketing messages used are consumer related (e.g. taste, convenience and quality). Food advertisements in Canadian and US magazines became increasingly likely to make nutritional claims between the 1920s and 1990s 14, 17 and similar trends were seen in The Netherlands over a shorter period. 22 We found that around a third of advertisements used messages in each of the 'health benefits', 'specific nutrients or ingredients' and 'minimization/elimination of nutrients' groups.
This emphasis on nutritional and health information appears to vary across target audiences. Food advertisements in Australian women's magazines with younger audiences were less likely to emphasize nutritional or health information than those with older audiences. 15 Similarly, food advertisements in US magazines aimed at African-American women were less likely to mention nutritional information than those aimed at Caucasian women. 18, 30 We did not explore differences by ethnicity or age of readers.
What this study adds
Our results highlight the sometimes incongruent association between marketing messages used to promote foods and the nutritional content of food promoted. Previous research indicates that consumers tend to generalize nutritional claims, interpreting a low fat or low calorie claim as indicating that the food is healthier overall 31 -the, so-called, 'halo effect'. Whilst it is quite possible that a food can be high in one particular less healthy nutrient and low in another, consumers do not necessarily recognize these nuances. Our results suggest that manufacturers and marketers may be exploiting these nuances and the 'halo effect' to their own, rather than consumers', advantage. This is particularly worrying given the greater tendency we found for 'foods high in fat and/or sugar' to be marketed using 'light' and 'reduced' marketing messages. Such messages may encourage consumers to believe that these products are healthier, despite them falling in to a food group that current UK recommendations suggest should only be consumed in 'small amounts'. 28 Nutritional and health claims on food packaging and in food marketing in the UK are currently governed by European legislation. 32 This provides clear guidance on the conditions under which specific nutritional and health claims can be made. But the guidance is nutrient-specific. As such, it does not take into account the 'halo effect'. 31 Development of these regulations, based on how consumers interact with marketing messages, may be required.
Limitations and strengths of this study
Our sample of magazines covers a much broader range of titles than previous research in this area, with a total of 18 titles included, compared with the previous maximum of six. 14, 15, 17, 18, 22 In addition, by specifically choosing magazines based on high readership figures available at the time of publication, we have ensured clear public health relevance. However, monthly women's magazines are not necessarily representative of all UK magazines. They tend to be more expensive than weekly magazines, with more affluent readers. 11 It would be interesting to determine whether the patterns we found are replicated in magazines aimed at different target groups. Similarly, food advertisements in women's magazines are not necessarily representative of all food advertisements. In particularly, on-line food marketing is now becoming more common and offers the potential to make use of a wider range of marketing messages and strategies than traditional print media. 33 The sample of magazines included is now around 5 years old. Although marketing is a fast-moving area and specific advertisements are likely to have changed in the intervening 5 years, we do not have any reason to believe that marketing messages used have also changed over this timescale.
We spent considerable time iteratively developing our coding framework. The final framework had good inter-rater reliability. However, we found both developing and applying the framework difficult. Initially, we spent considerable time attempting to 'interpret' advertisements as a whole, before concluding that this was unreliable. Our final approach, of coding only written text using the literal meanings of this text, was reliable, but is unlikely to have captured all the implicit messages used in the advertisements.
We based our methods of determining the type and nutritional content of advertised foods on current UK policyspecifically, the food groups used in the EatWell Plate, 28 and the nutrients recommended for inclusion on all food packaging. 27 This increases the UK policy relevance of our findings, but other food group categorizations are available and the nutrients we studied were not exhaustive. More comprehensive analyses could reveal further interesting trends.
Conclusions
Advertisements for food and both alcoholic and nonalcoholic drinks in a range of popular UK monthly women's magazines most frequently used consumer-related marketing messages such as taste or quality. Advertisements for alcoholic drinks tended to use different marketing messages from advertisements for other food and drink. Marketing messages used were not always congruent, from a consumerperspective, with the type or nutritional content of food advertised. Those developing regulations on nutritional and health claims in food marketing should take these findings into account.
Supplementary data
Supplementary data are available at the Journal of Public Health online.
